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ABSTRACT 



PROBLEM TO BE SOLVED: To enhance heat resistance and vapor deposition 
processability by specifying the isotacticity and isotactic pentad ratio of a biaxially 
oreiented polypropylene film and also specifying the wet tension of at least one 
surface of the film. 

SOLUTION: The isotacticity of a biaxially oriented polypropylene film is 98-99.5%. 
Herein, the isotacticity is defined by the ratio of the wt. of an insoluble component to 
the wt. of the film before extraction when the film is extracted with boiling n-heptane. 
The stereoregularity of the biaxially oriented polypropylene film is evaluated by the 
pentad ratio due to the absorption peak of a methyl group measured by 13C-NMR and 
the isotactic pentad ratio of the biaxially oriented polypropylene film exceeds 99%. In 
this biaxially oriented polypropylene film, the wet tension of at least one surface 
thereof is 3 5 -5 OmN/m. 
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Epitome 



(57) [Abstract] 

[Technical problem] The small metalization biaxial orientation polypropylene film of a surface- 
electrical-resistance value and the capacitor which raised the long-term thermal resistance in 
an elevated temperature are offered by excelling in the biaxial orientation polypropylene film 
excellent in thermal resistance and vacuum evaporationo workability, and self heel nature. 
[Means for Solution] An isotactic pentad molar fraction exceeds [AISO tacticity ] 99% 98 to 
99.5%. The biaxial orientation polypropylene film and AISO tacticity whose wetting tension of one 
[ at least ] field is 35 - 50 mN/m 98 - 99.5%, The metalization film with which the metal layer 
whose relation between surface electrical resistance R and optical density OD is R-OD<15 was 
formed at least in one side of the biaxial orientation polypropylene film with which the isotactic 
pentad molar fraction exceeded 99%, and the capacitor using it. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The biaxial orientation polypropylene film which it is the polypropylene film by which 
biaxial orientation was carried out, the AISO tacticity of this polypropylene film is 98 - 99.5%, and 
an isotactic pentad molar fraction exceeds 99%, and is characterized by the wetting tension of 
one [ at least ] field being 35 - 50 mN/m. 

[Claim 2] The metalization biaxial orientation polypropylene film which a metal layer is formed in 
one [ at least ] field of the biaxial orientation polypropylene film with which AISO tacticity is 98 - 
99.5%, and the isotactic pentad molar fraction exceeded 99%, and is characterized by the surface 
electrical resistance R of this metal layer (omega/**) and the relation of optical density OD 
being R-0DO5. 

[Claim 3] The capacitor characterized by winding or carrying out a laminating and becoming 
about a metalization biaxial orientation polypropylene film according to claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 
[Field of the Invention] This invention relates to the capacitor which was excellent in a biaxial 
orientation polypropylene film and self heel nature excellent in especially vacuum evaporationo 
workability about the biaxial orientation polypropylene film excellent in thermal resistance, the 
metalization biaxial orientation polypropylene film with specific surface electrical resistance and 
the relation of optical density, and the capacitor using it, and was excellent in the thermal 
resistance using the small metalization biaxial orientation polypropylene film and small it of a 
surface-electrical-resistance value as a dielectric, and a dielectric-breakdown-proof property. 

[0002] , 
[Description of the Prior Art] A biaxial orientation polypropylene film is excellent in optical 
properties, such as transparency and glossiness, and is further used for the package application, 
the capacitor application, etc. extensively by steam barrier property ability, the outstanding 
electrical property, etc. 

[0003] Although this biaxial orientation polypropylene film was one of the typical materials used 
as a dielectric of a film capacitor, since thermal resistance was low as compared with the 
polyester film which is another typical material, the maximum service temperature as a capacitor 
was restricted to about 85 degrees C. The reason is that there was a case where the dielectric- 
breakdown reinforcement which should be the features of a polypropylene film essentially fell 
rapidly, and it became impossible to be especially equal to prolonged use from the amorphism 
section of a film, the effect of a foreign matter, etc. when service temperature became an 
elevated temperature. 

[0004] On the other hand, with the miniaturization of an electric apparatus, high-density-izing 
and elevated-temperature-izing of a component progress, and demand that the maximum service 
temperature of the conventional polypropylene film capacitor wants to rise further is becoming 
strong. For that, moreover, the engine performance needed to be maintained at the elevated 
temperature at the long period of time rather than 85 degrees C which is the maximum service 
temperature of the conventional polypropylene film capacitor. 

[0005] Moreover, as for a polypropylene film capacitor, the metal layer as an electrode which 
generally becomes one field of a film from aluminum, zinc, or these alloys by vacuum 
evaporationo is formed (henceforth metalization), and winding **** carrying out the laminating of 
this metalization film, and making it into a capacitor element is performed. 
[0006] Therefore, in order to obtain the capacitor excellent in the thermal resistance which 
passed through the above-mentioned process, excelling in workability-proof, such as the slipping 
nature of that the metal layer by that the film electrical property in an elevated temperature is 
excellent and (1) (2) vacuum evaporationo is formed in homogeneity, excel in. self heel nature, 
and a surface-electrical-resistance value is small, (3) vacuum-evaporationo processing, and 
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capacitor element creation time, was called for. 

[0007] the giant-molecule insulating material which ash content was low to JP,6-236709,A, was 
excellent in workability since ebullition n-heptane extractives were 1 - 10 % of the weight, and 
was excellent in the electric insulation from a room temperature to 80 degrees C is indicated to 
such a technical problem, and there is suggestion that 90% or more of thing has the desirable 
isotactic pentad molar fraction of the ebullition n-heptane insoluble section. 
[0008] Moreover, as well as JP.7-25946A ebullition heptane insoluble matter is 96 % of the 
weight or more especially preferably 80% of the weight or more, and there is an indication of the 
propylene polymer which has the isotactic pentad molar fraction of this ebullition heptane 
insoluble element in the range of 0.970-0.995, and the Plastic solid using this. 
[0009] However, as indicated by these, the biaxial orientation polypropylene film with the only 
high isotactic pentad molar fraction of ebullition n-heptane insoluble matter of the dielectric- 
breakdown-proof property in the elevated temperature exceeding 85 degrees C which this 
invention aims at, and the long-term thermal resistance of the capacitor element using this film 
as a dielectric was inadequate. That is, although the high biaxial orientation polypropylene film of 
the stereoregularity by the above-mentioned Prior art had the high isotactic pentad molar 
fraction of the ebullition n-heptane insoluble section so so, since the isotactic pentad molar 
fraction of n-heptane extractives was low, its isotactic pentad molar fraction as a film was low 
as a result, and stereoregularity was inadequate [ the film ]. Moreover, the so-called biaxial 
orientation polypropylene film of high crystallinity with very high AISO tacticity has come to be 
established as a useful technique industrially [ film production nature is very bad and ] for 
manufacturing the biaxial orientation polypropylene film excellent in thermal resistance and a 
dielectric-breakdown-proof property, although stereoregularity is inadequate therefore. 
[0010] In order to cancel these faults, the crystalline polypropylene film which was excellent in 
the moldability that the whole quantity of the extract-ed which there is an isotactic pentad 
molar fraction in JP,4-28727 f B in the range of 0.960-0.990, and carried out sequential sampling 
by the ebullition n-hexane and the ebullition n-heptane considers as 3.0 - 6.0% is proposed. 
However, this polypropylene film did not have an enough isotactic pentad molar fraction, and its 
dielectric-breakdown-proof property in an elevated temperature was inadequate. 
[0011] Furthermore, it has specific heat deflection temperature and Youngs modulus, and to 
JP,5-217799,A, degree of crystallinity is high, and the vacuum evaporationo film capacitor using 
the high rigidity vacuum evaporationo metalization film which vapor-deposited the metal on the 
good high rigidity polypropylene film of stereoregularity is proposed. However, stereoregularity 
here was at most about 90%, and was inadequate. [ of the dielectric-breakdown property in an 
elevated temperature ] 

[0012] Furthermore, the metalization polypropylene film whose rate of a heat shrink in 120 
degrees C is 0.8% or less in 4.0% or less and the cross direction in the die-length direction is 
indicated by JP,7-50224,A. However, it was not able to be said that the AISO tacticity and the 
stereoregularity of this film not necessarily had an enough dielectric-breakdown-proof property 
in the elevated temperature which is the thing of the conventional level and is the purpose of 
this invention for corresponding to a future advanced demand. 
[0013] 

[Problem(s) to be Solved by the Invention] this invention person etc. controlled the AISO 
tacticity and the stereoregularity of a polypropylene film to altitude, rationalized surface wetting 
tension, found out that the capacitor excellent in the thermal resistance which could not be 
attained with the conventional technique by controlling the surface electrical resistance and 
optical density of a metalization layer, and a dielectric-breakdown-proof property could be 
obtained, and resulted in this invention. 

[0014] The purpose of this invention is to offer the biaxial orientation polypropylene film which 
was excellent in thermal resistance and was excellent in vacuum evaporationo workability. 
[0015] Other purposes of this invention are to offer the capacitor which was excellent in self 
heel nature and was excellent in the thermal resistance using the small metalization biaxial 
orientation polypropylene film and small it of a surface-electrical-resistance value, and a 
dielectric-breakdown-proof property. 
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[0016] 

[Means for Solving the Problem] The polypropylene film of this invention which attains the 
above-mentioned purpose is a polypropylene film by which biaxial orientation was carried out, 
and the AISO tacticity of the polypropylene film is 98 - 99.5%, an isotactic pentad molar fraction 
exceeds 99%. and it is characterized by the wetting tension of one [ at least ] field being 35 - 50 

mN/m. . 
[0017] Moreover, the metalization biaxial orientation polypropylene film of this invention A metal 
layer is formed in one [ at least ] field of the biaxial orientation polypropylene film with which 
AISO tacticity is 98 - 99.5%, and the isotactic pentad molar fraction exceeded 99%. It is that to 
which the surface electrical resistance R of the metal layer (omega/**) and relation of optical 
density OD are characterized by being R-OD<15. Or AISO tacticity is 98 - 99.5%, and an 
isotactic pentad molar fraction exceeds 99%. It is characterized by coming to form the metal 
layer whose relation between surface electrical resistance R (omega/**) and optical density OD 
is R-0DO5 in one [ at least ] field of a biaxial orientation polypropylene film whose wetting 
tension of one [ at least ] field is 35 - 50 mN/m. 

[0018] Furthermore, about this metalization biaxial orientation polypropylene film, a laminating is 

wound or carried out and the capacitor of this invention becomes. 

[0019] 

[Embodiment of the Invention] Although the biaxial orientation polypropylene film of this 
invention is a biaxial oriented film which mainly consists of a homopolymer of polypropylene, in 
the range which does not check the purpose of this invention, the copolymerization component 
by other unsaturated hydrocarbon etc. may be contained, and you may act as Brent of other 
polymers. As a copolymerization component, ethylene, 1-butene, 1-pentene, 3-methyl pentene - 
1, the 3-methylbutene -1. 1-hexene, 4-methyl pentene -1, 5-ethyl hexene -1, 1-octene, 1- 
decene, 1-dodecen, a vinyl cyclohexene, styrene, allyl compound benzene, cyclopentene, 
norbornene, 5-methyl-2-norbornene, etc. are mentioned, for example. As for less than [ 1mol% ] 
and a blend object, less than [ 1wt% ] is [ the amount of copolymerization ] desirable from 
vacuum evaporationo workability, a dielectric-breakdown-proof property, and a heat-resistant 
point. 

[0020] In this invention, the AISO tacticity of a biaxial orientation polypropylene film is 99.5% or 
less especially in respect of the crosswise ductility at the time of biaxial stretching. The weight 
of the insoluble matter to the film weight before an extract at the time of extracting by the 
ebullition n-heptane looks a film like [ AISO tacticity ] comparatively, and it is defined more as it 
here. In case a biaxially oriented film will be manufactured as it is in JP.6-236709.A if AISO 
tacticity is too high, ductility is bad and film production becomes it is remarkable and difficult. 
Moreover, especially AISO tacticity is 98% or more in respect of vacuum evaporationo workability 
and the heat-resistant defeat nature at the time of vacuum evaporationo when film thickness is 
set to less than 5 micrometers in more detail. Thus, if AISO tacticity is 98% or more and 99.5% or 
less, also in the case of a very thin film, good extension can be performed like less than 5 
micrometers, and a high level can be maintained in the heat-resistant defeat nature at the time 
of vacuum evaporationo, film thickness enables the miniaturization using a thin film, and the 
highly efficient capacitor which is not in the former can be realized. If AISO tacticity is too small, 
it may be inferior to thermal resistance, and Siwa by the heat defeat at the time of vacuum 
evaporationo may occur. Desirable AISO tacticity is 98.7 - 99.5% because of good film production 
nature and vacuum evaporationo workability, and a dielectric-breakdown-proof property, and 
further 98.7 - 99.3% is desirable. 

[0021] In order to consider as the biaxial orientation polypropylene film which has such AISO 
tacticity, the so-called rate of the low molecular weight constituent which is easy to melt into 
the ebullition n-heptane of the polypropylene resin which is a raw material, and an atactic part 
with low stereoregularity can adopt the approach of choosing ** for a low thing moderately. 
[0022] In this invention, the pentad molar fraction by the absorption peak of the methyl group 
measured by 13C-NMR can estimate the stereoregularity of a biaxial orientation polypropylene 
film. Generally, there are mmmm, mmmr, rmmr, ... rrrr, mrrr, mrrm, etc. in the conformation of five 
repeat units (pentad) in a polypropylene chain. Here, m shows meso (meso) and r shows the 
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conformation of racemo (rasemo). 

[0023] The pentad molar fraction of a biaxial orientation polypropylene film can ask for the ratio 
of the segment which has each above-mentioned conformation from 13C-NMR, as it is in 
T.Hayashi's and others report (Polymer, and [29,138-143] (1988)) etc. the conformation of 
mmmm [ as opposed to / among these / the absorption intensity of all methyl groups ] — 
comparatively — that is, an isotactic pentad molar fraction (it may abbreviate to Following 
mmmm) is defined as the sum of three HEPUTADDO molar fractions, m(mmmm) m, m(mmmm) r, 
and r(mmmm) r. The isotactic pentad molar fraction mmmm of the biaxial orientation 
polypropylene film of this invention exceeds 99%. Since such a film consists of polypropylene 
which consisted of molecules with a very long isotactic segment, the film of high crystallinity and 
high thermal resistance excellent in vacuum evaporationo possibility, and a dielectric- 
breakdown-proof [ quantity ] property can be given. 

[0024] mmmm of the biaxial orientation polypropylene film of this invention is 99.1% or more 
preferably in respect of vacuum evaporationo workability, high thermal resistance, and a 
dielectric-breakdown-proof [ quantity ] property, is 99.2% or more more preferably, and is 99.3% 
or more still more preferably. 

[0025] In order to give such stereoregularity, it is effective to control to altitude the 
stereoregularity of the polypropylene resin which is a raw material. It is attained as an approach 
of creating such a raw material by the catalyst systems (the solid-state catalyst, external 
addition electron-donative compound) and such purity at the time of carrying out the 
polymerization of the polypropylene. Although the inclination for mmmm of a biaxial orientation 
polypropylene film to become high in the thing which has high mmmm of the polypropylene resin 
of a raw material is accepted, in order that the heat deterioration of the degree of pole within 
the extrusion system of a raw material may also reduce mmmm, the structural device of avoiding 
long duration stagnation of the raw material in a hot extrusion system and extrusion conditions 
are chosen suitably. 

[0026] Moreover, in the biaxial orientation polypropylene film of this invention, the wetting 
tension of the front face of one [ at least ] of these is 35 - 50 mN/m. When wetting tension was 
too small, and the metal layer used as an electrode is hard to be formed in homogeneity, the 
electric resistance of an electrode section becomes large and it is processed into a capacitor 
element, dielectric loss becomes large, degradation is further accelerated by generation of heat, 
and the life as a capacitor element may become short. On the other hand, if wetting tension is 
too large, the slipping nature of a film will worsen, and it becomes defects, like Siwa enters at the 
time of vacuum evaporationo processing, and produces component creation time un-arranging, 
and the property of a component may be worsened. The still more desirable range of wetting 
tension is 37 - 48 mN/m, and is 38 - 45 mN/m most preferably. 

[0027] in order to make surface wetting tension into such range in this invention corona 
discharge treatment and plasma treatment — desirable — applicable — the corona discharge 
treatment in the inside of an atmospheric-air ambient atmosphere, nitrogen-gas-atmosphere 
mind, a carbon-dioxide-gas ambient atmosphere, and these mixed ambient atmospheres — from 
a viewpoint of productivity — suitable — a film production process and the last process of 
vacuum evaporationo — you may carry out by any. Although processing reinforcement is 
adopted in the range of 5 - 50 W-min/m2, since a treatment effect changes with processing 
ambient atmospheres, in order to consider as the wetting tension of this invention, it is required 
to adjust processing reinforcement suitably. 

[0028] In the embodiment of this invention, forming a metal layer in a biaxial orientation 
polypropylene film, and processing it into a metalization biaxial orientation polypropylene film is 
adopted preferably because of the miniaturization of a capacitor element. In this case, although 
especially the metal that constitutes a metal layer is not limited, it is desirable independent or to 
use aluminum, zinc, copper, tin, silver, nickel, etc. by concomitant use in respect of the 
endurance of a metalization layer, and productivity, and aluminum, zinc, etc. are preferably used 
especially from the point of economical efficiency. 

[0029] The approach of forming a metal layer in the biaxial orientation polypropylene film of this 
invention is not especially limited, although vacuum evaporation technique, the sputtering 
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method, the ion beam method, etc. are mentioned. 

[0030] In this invention, the desirable surface-electrical-resistance value R of a metalization 
biaxial orientation polypropylene film is the range of 1-20ohms / **, and are 1.2-15ohm/** more 
preferably. When a membrane resistance value is too small, the thickness of the vacuum 
evaporationo film is thick, at the time of vacuum evaporationo, heat defeat may arise and hole 
Aki etc. may occur with a surface crater-like fault or the thin film around 4 micrometers. 
Moreover, if a membrane resistance value is too large, a surface-electrical-resistance value will 
become large, the dielectric loss as a capacitor element becomes large, and it is easy to lead to 
destruction of a component. In order to make a membrane resistance value into this range, the 
approach of controlling by the monitor of the membrane resistance value at the time of vacuum 
evaporationo is adopted preferably. 

[0031] As for the optical density OD of the biaxial orientation polypropylene film of this 
invention, being chosen in 0.5-3 is desirable. The range of optical density is 0.8-2 still more 
preferably. This invention is defined as optical density by the logarithm of the inverse number of 
the light transmission in the specific wavelength of a visible region. When optical density is too 
large, the problem of the heat defeat at the time of vacuum evaporationo may arise. If optical 
density is too small, the problem to which a surface-electrical-resistance value becomes large 
may arise. 

[0032] In this invention, it is important that the surface-electrical-resistance value R and optical 
density OD have the relation of R-OD<15 (omega/**). Although OD becomes large in proportion 
to the thickness of a vacuum evaporationo metal and R generally becomes small according to it, 
R-OD is too large, i.e., considering R of a vacuum evaporationo metal, when OD, i.e., thickness, is 
large, the self heel nature of a metalization biaxial orientation polypropylene film worsens, and a 
problem arises in the property as a capacitor element. 

[0033] As a cause by which R-OD becomes large, since the adhesive property of a vacuum 
evaporationo metal and an original fabric biaxial orientation polypropylene film front face is bad, it 
is possible that film formation of the vacuum evaporationo metal is not carried out at 
homogeneity. For this reason, when it is going to acquire a certain specific membrane resistance 
value, the problem actuation in which thickness evaporates the vacuum evaporationo metal of 
the that defective partial circumference by discharge breakdown at a self heel, i.e., capacitor 
element creation time, in the very small electrical insulation defect of an original fabric film, and 
makes it inactive by becoming large becomes impossible arises. Moreover, in order to raise self 
heel nature, when it is going to make thickness small, since the homogeneous membrane of a 
vacuum evaporationo metal is not formed, a membrane resistance value may rise rapidly, 
dielectric loss may become large as a capacitor element, and use may not be borne. The more 
desirable range of R-OD is below 13ohms / **. In order to make R-OD into such range, it is 
important to control the wetting tension on the front face of an original fabric proper and to keep 
good the degree of vacuum at the time of metal vacuum evaporationo. 

[0034] In this invention, other than a type, the specification of a margin (part without the metal 
| ayer prepared in the field which forms a metal layer for the electric insulation purpose etc.) 
established when forming a metal layer in a biaxial orientation polypropylene film can be adopted 
according to the purposes, such as various things which established the fuse device, and is not 
usually limited especially. 

[0035] In the above-mentioned metalization biaxial orientation polypropylene film, a laminating is 
wound or carried out and the capacitor of this invention is created. 

[0036] The format of the capacitor of this invention is not especially limited, although dry type, 
an oil immersion ceremony, etc. are held. 

[0037] As for the sum of the rate of a heat shrink of the direction of a machine at the time of 
heating during 120-degree-C 5 minutes of the biaxial orientation polypropylene film of this 
invention, and a metalization biaxial orientation polypropylene film, and the cross direction, it is 
desirable that it is 1 - 4% of range. If the rate of a heat shrink is too large, at the time of the 
metal stratification as an electrode, Siwa goes into a lifting film roll, or since the mechanical 
deformation by the heat of capacitor element creation time is too large, stress generates a 
dimensional change in the inside of a film, and the contact section with/or an external electrode, 
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and the capacity fall of a capacitor may become large or may result at destruction of a 
component. Conversely, when the rate of a heat shrink is too low, the volume tightness 
according to heat treatment of capacitor element creation time becomes inadequate, and it has 
a bad influence on gestalt holdout or capacity rate of change. The above-mentioned sum is 1.5 - 
3.5%, and the desirable rate of a heat shrink has further 1.8 - 3%, and further 2 - 2.8% of desirable 
range. In order to make the rate of a heat shrink into such range, the conditions at the time of 
film production are very important. 

[0038] It is suitable for the biaxial orientation polypropylene film which has conventional AISO 
tacticity and conventional mmmm that the cast of the biaxial orientation polypropylene film of 
this invention is carried out to 40-85 degrees C at lower casting drum temperature to the cast 
having been carried out at the casting drum temperature of 85 degrees C or more as indicated 
by JP,7-50224,A. If casting drum temperature is too high, crystallization of a film will advance 
too much, and the rate of a heat shrink becomes [ whether extension at a next process becomes 
difficult and ] too much. Moreover, as for the conventional biaxial orientation polypropylene film, 
it was common that the direction extension temperature of a machine of 1 40 degrees C or less 
and the crosswise extension temperature of 160 degrees C or less were adopted, and since 
orientation fell at the extension temperature exceeding these temperature, it was difficult to 
maintain the elastic modulus as a biaxial orientation polypropylene film. With the biaxial 
orientation polypropylene film of this invention, the direction extension temperature of a machine 
of 140-150 degrees C and the crosswise extension temperature of 160-165 degrees C are 
preferably adopted, in order to obtain the rate of a heat shrink made into the purpose, with the 
elastic modulus as a biaxial orientation polypropylene film maintained. If these extension 
temperature is too low, the rate of a heat shrink will become large too much. As for heat 
treatment temperature while making the cross direction ease furthermore, it is also effective to 
consider as 150-160 degrees C. If heat treatment temperature is too low, the rate of a heat 
shrink will become large too much, and if too high, the rate of a heat shrink will become small too 
much. 

[0039] In this invention, the thickness of a biaxial orientation polypropylene film and a 
metalization polypropylene film has the desirable range of 2-30 micrometers from the point of 
film production nature, a mechanical characteristic, and an electrical property, and 2.5-20 
micrometers is 2.5-10 micrometers still more preferably more preferably. If the thickness of a 
film is too small, it may be inferior to dielectric-breakdown reinforcement or a mechanical 
strength, and damage on the film by heat defeat may occur in ********. When the thickness of a 
film was too large, and it becomes difficult to produce the film of uniform thickness and it uses 
as a dielectric for capacitors, since the capacity per volume becomes small, it is not desirable. 
[0040] In this invention, although especially the limiting viscosity of polypropylene excellent in 
the stereoregularity used for a biaxial orientation polypropylene film is not limited, the thing of 
the range of the point of film production nature to 1 - 10 dl/g is desirable. Moreover, the melt 
flow rate in 230 degrees C and 2.1 6kg load has a desirable thing for 2-5g from the point of film 
production nature / 10 minutes. In order to make limiting viscosity and a melt flow rate into the 
above-mentioned value, the approach of controlling average molecular weight and molecular 
weight distribution etc. is adopted. 

[0041] In the polymerization process of polypropylene, although it is common to remove this 
residue after a polymerization if needed, using the compound containing a metal as a catalyst, 
calculating the amount of the remaining metallic oxide which burned resin completely can 
estimate this residue, and it calls this ash content. It is desirable that it is 30 ppm or less, it is 25 
ppm or less more preferably, and the ash content of the biaxial orientation polypropylene film of 
this invention is 20 ppm or less still more preferably. If there is too much ash content, the 
dielectric-breakdown-proof property of a film may fall and the dielectric-breakdown 
reinforcement of the capacitor using this may fall. Although it is important to use a raw material 
with few catalyst residues in order to make ash content into this range, the approach of also 
reducing the contamination from the extrusion system at the time of film production as much as 
possible, for example, approaches, such as spending bleeding time amount for 1 hour or more, is 
employable. 
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[0042] Although the surface roughness of the biaxial orientation polypropylene film of this 
invention and a metalizatfon biaxial orientation polypropylene film is suitably chosen according to 
the purpose, the range of 0.02-0.2 micrometers is desirable at the center line average of 
roughness height. If center line average granularity is too large, when the laminating of the film is 
carried out, air may enter between layers and it may lead to degradation of a capacitor element. 
Conversely, if too small, slipping of a film may worsen, and it may be inferior to handling nature. 
[0043] The biaxial orientation polypropylene film of this invention and a metalization biaxial 
orientation polypropylene film may be made to contain a well-known additive, for example, a 
crystalline-germ agent, an anti-oxidant, a thermostabilizer, a skid agent, an antistatic agent, an 
antiblocking agent, a bulking agent, a viscosity controlling agent, a coloring inhibitor, etc. 
[0044] In these, the class of antioxidant and selection of an addition are important for thermal 
resistance over a long period of time. The antioxidant added by the biaxial orientation 
polypropylene film of this invention and the metalization biaxial orientation polypropylene film is 
the thing of the phenol nature which has steric hindrance nature, among those its at least one 
sort is desirable because of the scattering prevention at the time of melting push of a with a 
molecular weight of 500 or more amount of macromolecules type thing. Although various things 
are mentioned as this example With for example, 2,6-di-t-butyl-p-cresol (BHT: molecular weight 
220.4) 1, 3, 5-trimethyl -2, 4, 6-tris Benzene (3. 5-G t-butyl-4-hydroxybenzyl) (For example. 
Ciba-Geigy Irganox1330: Molecular weight 775.2) Or tetrakis [methylene -3 (3. 5-G t-butyl-4- 
hydroxyphenyl) propionate] methane (for example. Ciba-Geigy Irganox1010: molecular weight 
1 177.7) etc. Using together is desirable. The total content of these antioxidants has 0.03 - 1% of 
the weight (300-10000 ppm) of the desirable range to the polypropylene whole quantity. If there 
are few total contents, it may be inferior to thermal resistance over a long period of time, and if 
many [ too ], it may have a bad influence on a capacitor element by blocking under the elevated 
temperature by the bleed out of these anti-oxidants. A more desirable content is 0.1 - 0.9 % of 
the weight, and is 0.2 - 0.8 % of the weight still more preferably. 

[0045] The situation of partial discharge breakdown at the time of impressing direct current 
voltage can estimate the self heel nature of the metalization biaxial orientation polypropylene 
film of this invention. The evaporation field of the vacuum evaporationo metal membrane after 
partial discharge breakdown is small, and when a vacuum evaporationo metal does not remain 
around discharge marks, self heel nature is good. That by which signs that the metal remained 
around the discharge marks by discharge, and the film dissolved are observed may result in 
dielectric breakdown of the component itself, when self heel nature is bad and processes it into 
a capacitor. At the time of electric charging at 105 degrees C, dielectric breakdown may be 
accelerated especially. , ... 

[0046] 105 degrees C can estimate the property of the capacitor of this invention with the 
dielectric loss magnitude after 1.2 to 1.3 times as much alternating-voltage electric charging as 
the rated voltage of 100 hours, i.e., tandelta. If tandelta is too large, generation of heat of a 
component is accelerated and it may result in destruction for a short time. Although the 
manufacture approach of the capacitor which consists of the biaxial orientation polypropylene 
film of this invention, a metalization biaxial orientation polypropylene film, and it is explained 
below, this invention is not necessarily limited to this. 

[0047] first, the temperature of 220-320 degrees C after having supplied the polypropylene raw 
material to the extruder, carrying out heating fusion and making a barrier filter let it pass — the 
shape of a slit — from a mouthpiece, it twists around the casting drum maintained at melting 
extrusion and the temperature of 40-85 degrees C, cooling solidification is carried out. and an 
unstretched film is made. 

[0048] Next, biaxial stretching of this unstretched film is carried out, and it carries out biaxial 
orientation. As the extension approach, the biaxial-stretching approach is desirable serially. 
Serially, the extension approach lets pass and carries out the preheating of the unstretched film 
to the roll kept at 120-150 degrees C first, is extended to through between the rolls which 
maintained the sheet at the temperature of 140 degrees C - 150 degrees C succeedingly, and 
established the peripheral-speed difference, extends it 2 to 6 times to a longitudinal direction, 
and is immediately cooled to a room temperature. Here, it is important for the biaxial orientation 
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polypropylene film with which mmmm of this invention exceeds 99% to adopt the extension 
temperature which a heating value is insufficient at the preheat temperature of 130 degrees C or 
less and the extension temperature of 140 degrees C or less, and starts extension nonuniformity, 
or is torn, may be unable to produce a film, and exceeds 140 degrees C. Leading the oriented 
film to a tenter succeedingly, extending 5 to 10 times crosswise at the temperature of 160-165 
degrees C, and, giving 2 - 20% of relaxation subsequently to the cross direction, at the 
temperature of 150-160 degrees C, heat setting is carried out and it rolls round. In this 
invention, if the temperature of this heat setting is important and is too low, the rate of a heat 
shrink may become large and it may exceed the range of this invention. [ of heat setting 
temperature ] 

[0049] Then, if to the field which vapor-deposits, in order to close the adhesive property of a 
vacuum evaporationo metal to it, corona discharge treatment is performed in air, nitrogen, 
carbon dioxide gas, or these mixture of gas, and it rolls round by the winder. 

[0050] Next, the obtained film is set in a vacuum evaporation system, and the metal according to 
the purpose is vapor-deposited to predetermined membrane resistance. The slit of this vacuum 
evaporationo film is carried out, and it considers as the vacuum evaporationo reel of 2 reel pair 
for making a capacitor element. Then, it winds in the shape of a component, and a heat press is 
carried out, and it fabricates in the shape of flat, and considers as a capacitor through the 
metallizing of an edge, lead ejection, and sheathing. 

[0051] In addition to the above-mentioned capacitor application, since deformation by the heat 
at the time of processing of vacuum evaporationo, printing, a lamination, heat sealing, etc. can be 
suppressed taking advantage of the low rate of a heat shrink, the biaxial orientation 
polypropylene film of this invention can be used for this as various package applications, 
laminating it in it with a heat-sealing layer, and can be suitably used also as adhesive tape, a 
glazing film (print lamination), etc. 

[0052] The evaluation approach is as follows at the measuring method of the characteristic value 

in this invention, and a list. 

[0053] (1) AISO tacticity (isotactic index: II) 

A sample is extracted by n-heptane with a temperature of 60 degrees C or less for 2 hours, and 
the additive to polypropylene is removed. A vacuum drying is carried out at 130 degrees C after 
that for 2 hours. From now on, the sample of weight W (mg) will be taken, and it puts into a 
Soxhlet extractor, and extracts by the ebullition n-heptane for 12 hours. Next, after it took out 
this sample and the acetone washed enough, it cooled at 130 degrees C for 6 hours to the back 
ordinary temperature of vacuum-drying Perilla frutescens (L) Britton var. crispa (Thunb.) Decne., 
weight W (mg) was measured, and it asked by the degree type. 
II=(W7W)x100 (%) 

(2) The isotactic pentad molar fraction sample was dissolved in o-dichlorobenzene, and 13 C 
NMR was measured with the resonance frequency of 67.93MHz using JNM-GX270 made from 
JEOL equipment. Based on the approach (Polymer, and [29,138-143] (1988)) which T.Hayashi 
and others performed about attribution of the obtained spectrum and count of a pentad molar 
fraction, each peak was belonged about the spectrum of the methyl group origin, having used the 
mmmmmm peak as 21.855 ppm, and the ratio to a methyl group origin all peak area was 
expressed as the percentage in quest of the peak area. The detailed Measuring condition is as 
follows. 

[0054] Measurement solvent : o-dichlorobenzene (90wt%) / benzene-D6 (10wt%) measurement 
temperature : 120-130 degree-C resonance frequency: 67.93MHz pulse width : 10microsec (45- 
degree pulse) 

Pulse repetition time: 7.091 sec data point : Count of 32K addition : 8168 measurement mode: It 
measured using the noise decoupling (3) film thickness dial gage type thickness meter (JIS-B - 
7503). 

[0055] (4) Wetting tension JIS It measured according to K-6788. 

[0056] (5) Viewing estimated the film plasticity of the vacuum evaporationo film after vacuum 
evaporationo processing of a metal membrane plasticity biaxial orientation polypropylene film, 
and the following judgments were performed. 
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[0057] O : there is no unevenness in a metal membrane and the metal membrane is formed in 
homogeneity. 

[0058] x: Unevenness is in a metal membrane. 

[0059] (6) Viewing estimated the condition of the roll of the volume riser after vacuum 
evaporationo processing of a vacuum evaporationo workability biaxial orientation polypropylene 
film, and the following judgments were performed. 
[0060] O : Siwa has not occurred on a roll. 
[0061] x: Siwa has occurred on the roll. 

[0062] (7) The transmission density when setting a filter to Visual was measured using the 
optical-density OD optical-density meter (Macbeth TR927), and the value which deducted the 
optical density of an original fabric film from the optical density of a metalization film was made 
into the optical density of a metal layer. 

[0063] (8) It measured using 4 terminal probe using the surface-electrical-resistance R surface- 
electrical-resistance meter (Mitsubishi Petrochemical Loresta-FP). 

[0064] (9) The field which is not metalizing the self heel nature metalization biaxial orientation 
polypropylene film was contacted to the flat electrode plate made from brass, one twice the 
direct current voltage of rated voltage (in the case of a polypropylene film, it is 45- 
50v/micrometer) was impressed between the metalization side and the electrode plate made 
from brass, and partial dielectric breakdown was generated. The dielectric-breakdown part was 
observed and the following self heel nature was judged. 

[0065] 0 : a metal is not accepted for the diameter of **** formed in the film of dielectric 
breakdown around a hole by 1mm or less. 

[0066] x: The marks of the dissolution of the diameter of a hole of a film by 3mm or more are 

accepted. . ., 

[0067] ** : The capacitor element held at the 105 degrees C of the above-mentioned middle (.10; 
tandelta dielectric loss was connected to the alternating current high-pressure regulated power 
supply made from Kasuga Electrical and electric equipment, the electrical potential difference of 
60v/micrometer was impressed, and tandelta of 100 hours after was measured by electncal- 
potential-difference 250V by the Schering bridge method. 

[0068J , . . 

[Example] This invention is explained below at a detail based on an example and the example of a 

comparison. . 
[0069] (Example 1) The isotactic index II supplies to an extruder that to which the isotactic 
pentad molar fraction mmmm added 0.3% [ of 2.6-di-t-butyl-p-cresol ] (BHT), and" TERORAKJSU 
[methylene -3 (3, 5-G t-butyl-4-hydroxyphenyl) propionate] methane (Irganoxl 01 0) 0.5/o 99^ in 
the polypropylene raw material whose ash content is 19 ppm 98.8%. It fused at the temperature 
of 280 degrees C, and extrusion molding was carried out to the shape of a sheet from the 
mouthpiece T molds, it twisted around the casting drum with a temperature of 70 degrees C, and 
cooling solidification was carried out. Subsequently, the preheating of this sheet was carried out 
at 135 degrees C, and it extended to through between the rolls which maintained at the 
temperature of 143 degrees C succeedingly, and established the peripheral-speed difference, 
and extended 5 times to the longitudinal direction. Having led the film to the tenter succeedingly, 
having extended 10 times crosswise at the temperature of 162 degrees C, and, giving 8% of 
relaxation subsequently to the cross direction, it heat-treated at 158 degrees C, and the biaxial 
orientation polypropylene film with a thickness of 4 micrometers was obtained. Corona discharge 
treatment was performed to the pan in atmospheric air by the processing reinforcement of 30 
W-min/m2 and it considered as wetting tension 41 mN/m. The ash content and the pentad 
molar fraction of a film which were obtained did not have those values and differences of a raw 
material. This film was set to the vacuum deposition machine, and it vapor-deposited so that 
membrane resistance might become 6ohms / ** about aluminum in a corona treatment side The 
optical density of this film was 1.8. The slit of this film was carried out and the metalization film 
with a full [ of 38mm ] and a margin width of 1mm was obtained. The component volume was 
carried out using film pair 2 obtained reel, metallizing was carried out to the end face of a 
component, lead wire was taken out from here, and the capacitor element with a capacity of 5 
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micro F was created. 

[0070] (Example 2) It considered as the wetting tension of 38 mN/m by making into 10 W- 
min/m2 processing reinforcement of the corona discharge treatment of the biaxial orientation 
polypropylene film created like the example 1. The vacuum plating of aluminium of 6ohms / ** 
was performed as well as the example 1, and optical density obtained the metalization film of 2.0. 
The capacitor element was created like the example 1 using this. 

[0071] (Example 3) Using the biaxial orientation polypropylene film of the wetting tension of 41 
mN/m of an example 1, aluminum was vapor-deposited and the metalization film of optical 
density 1.2 was obtained. Moreover, surface electrical resistance was 11 ohm/**, the capacitor 
element was created like the example 1 using this. 
[0072] 
[Table 1] 
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The property of the biaxial orientation polypropylene film of the above-mentioned examples 1-3 
and a metalization biaxial orientation polypropylene film and the property of a capacitor element 
were shown in the above-mentioned table 1. Also when it was satisfactory and a metalization 
polypropylene film was processed into a capacitor element, destruction of the component after 
electric charging of 100 hours after was not accepted, either, but tandelta of each of vacuum 
evaporationo workability of a biaxial orientation polypropylene film and film plasticities was also 



sman. 

[0073] (Example 1 of a comparison) The biaxial orientation polypropylene film, the metalization 
biaxial orientation polypropylene film, and the capacitor element were obtained by the same 
approach as an example 1 except ash content having made casting drum temperature 85 
degrees C using the polypropylene raw material which II considered 97.8% and mmmm considered 
as the same anti-oxidant formula as an example 1 by 1 9 ppm 98%. Similarly this property was 
shown in Table 1. This invention of II and mmmm is out of range, Siwa by heat defeat occurred at 
the time of vacuum evaporationo processing, and, 100 hours after, destruction had generated the 
capacitor element. The property was shown in Table 1. 

[0074] (Examples 2 and 3 of a comparison) Corona discharge treatment was not performed to 
the biaxial orientation polypropylene film which produced the film like the example 1, but it is 
what made wetting tension 32 mN/m, and the metalization biaxial orientation polypropylene film 
and capacitor element of 6ohms / ** (example 2 of a comparison), and 22ohms / ** (example 3 
of a comparison) were obtained by the vacuum plating of aluminium. Optical density was 2.6 and 
0.9, respectively. Similarly the property was shown in Table 1 . The biaxial orientation 
polypropylene film of the example 2 of a comparison had the bad film plasticity, and it became 
that in which the self heel nature of a metalization biaxial orientation polypropylene film was also 
inferior. Moreover, a capacitor element did not wait for 100 hours, either, but broke. The film 
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plasticity was bad, since the surface-electrical-resistance value of metalization biaxial 
orientation polypropylene was large, R-OD exceeded the range, of this invention, tandelta at the 
time of considering as a capacitor element also became large, and the biaxial orientation 
polypropylene film of the example 3 of a comparison also destroyed it after that in 1 25 hours. 
[0075] (Example 4 of a comparison) Although it is what performed corona discharge treatment of 
60 W-min/m2 to the biaxial orientation polypropylene film which produced the film like the 
example 1, and made wetting tension 52 mN/m and was going to obtain the metalization biaxial 
orientation polypropylene film of 6ohms / ** by the vacuum plating of aluminium, since slipping 
nature is bad, Siwa occurred and blocking occurred, vacuum evaporationo was interrupted, and 
processing to a capacitor element was postponed. 
[0076] 

[Effect of the Invention] The biaxial orientation polypropylene film by this invention should be 
excellent in the plasticity of the metal membrane by vacuum evaporationo, and should be 
excellent in vacuum evaporationo workability without concern of generating of Siwa. The 
metalization biaxial orientation polypropylene film of this invention is still more useful in order to 
create the capacitor element which was excellent in self heel nature and was excellent in the 
dielectric-breakdown-proof property over a long period of time [ in an elevated temperature ] 
when the dielectric loss at the time of considering as a capacitor element is small. According to 
this invention, the maximum service temperature of a polypropylene film capacitor can be raised 
by a maximum of 20 degrees C rather than conventional 85 degrees C by this, and, thereby, it 
can respond to the miniaturization of an electric apparatus, and high density-ization of a 
component. 



[Translation done.] 
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(Q/D) £36^«KOD©BB«#. R • OD< 1 5t 

[0 0 18] S6tC*«W©3>f r >*-B, 

[0019] 

io [»9J©H»©J&J» ] #*9J©XffflBlfi)# 'J b u > 

l - ^x>, l -^>f->. 3 - ^ ^;u^>x>- l . 
3 - y^i/^f-v- 1 » 1 -^*H2>, 4 - y 
f->-l, 5 -x^u^*-b>- 1 , l - *5>f->, l 

^Slmol FWtt 1 w t 

[0 02 0]*^cfcM, xttffifSj^y ^Pfi/> 

*IoJiff#tt©«^r9 9. 5%HT^^) 9 CC*C7^fV 

Z>t. !RFia¥6-2 3 67 0 9-^4>«tC*^<t^«:z:tt 

<H»<bftS. */c»«:3K*JlPXtt, S6>CCBl/<tt7 

Wtt©*tT7 -f V ^ ^ f ^* 9 8 %a±T*4. C 
CDcfc^CCT^V^^^^f-^^g 8%W±, 99. 5% 

t4<b^S»DXl4, W»»BS««Ftt©fc«>cc J: 9»* 
7-/V*^^f «9 8. 7 — 9 9. 5%r£>0, 3 
<E>«:«9 8. 7-9 9. 3»*«JfiF*Hr». 
[0 02 1 ] CCD J: 5feT-fV* ZPisf- 4 £?fT&X 
ttiBlajJ^y^Pt'U^^-r^AiTS^i* Mf4T^>^) 
^ 7"d b' u >Wffi(D»S n - ^ >(c»W-?>r c*(S 
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[0 02 2 ] ##£HJ3K:fcl>T, X¥fiI2ft# 'J 7'a fU> 
7 -/ JUA©SL**HfliJtttt. 1 3C-NMRCC<fc"3afl5£L/ 

tcfri, mm mm, mmmr. rmmr, • - % rrr 
r % mr r r, mr rmWtS. CCt, mtt-rfV 
(m e s o ) t r \tv -b* ( r a s e m o ) ©aZ#ES 10 

[0 0 2 3 ] xltbEfttf y ?*nb'u>:7 ^ao^v* 
9 F#¥tt. m«T. Hay a sh i £><D$K£ [ P o 
lymer, 29, 138-143 (1988) ] mc 

£1 3C-NMRfr63jfcbSC4#r*£. C*ie>£>5 

<DSJ-g\ tftb%7^y>^fy^>*9 F#* (fit 
TmmmmifiST^ii^^) m (mmmm) 
m, m (mmmm) r, r (mmmm) rO3O0^^ 20 
*9 F#*©»4 0r€«3ft5. *»98©iy*EW# 
•J^Pt'U>7 ifoWTAV Z*?* v -j F# 

6 *i j& sftfctfy^Pt'u^&ft^r^a/c*, M 
#nJ«Bt4K:«ftfc> iC15A& ffiHiRtt. ^BJSili^ 

[0 0 24] #»9J©rMlEfiJ# 'J 7*nb'U>7 -/ A- a 

tt©Ar»*ly<H:9 0. cfc*9WJL 30 

<te99. 2%tLhr*9, £6«7£U< «9 9. 3 

[0 0 2 5 ] C<D<fc 9<tlt#l«UiJtt*ft#'r*«C»4 1 

»r & s # y b" u >«ii©iz:#«iiJtt*a?Ktc»Jiai 

tl/ttt, #y:/PtfU>*«^**BI©, HWBR (B 
ttttft. WWAff^ft^ttfb^tt) ^cft6cD*«aK 
J:r)jiJ&£ft£. JS**©#y^utru>«J!l©mmmm 
3PiKl>6<DK£z: NErt4<y fu>7-{ ;UAOmm 

©ffia<Df»5&ffct>mmmmS:iST31*S/c»» iSSfflffl 

[0 0 2 6 ] S fc, WKl3l# U ?"P fl/>7 

B3 5-5 0mN/mT*5. a&ftaaa^STSf * 4 
HS4 L"Cfflt>*d«»3W«&-K:«flE3till< . mssu 

fcRI. ft 9. *J»«:<fc0 3 5«:«fb3&J 

tt» s ft =1 >r>^-^ 4 or ©»**jjb < a s»£ 50 
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— «mss*^#r€f*4^^;uA©»o 
te#s< ft 0 . aawnxtt^ -7 #a* ft 4*<D$a«K:ft 

foti&txoz htcitf* bi*mmk*3 7-4 

8mN/mt*l f fcff^< tt3 8-4 5mN/m 

r&&o 

[0 0 2 7 ] *»JHC*H,»r. *ffl©a&ft»#*C©J: 
5ftffiB4TS./c«>K:«:. 3U^IS«*2HI^^5Xv«i 

«k#*#b«**> c ti e> <MB^SH»*r o ^Dta 
©8irxgi>rftr3iJ6or i>£i> 0 »iMJ5-5 0 

W-mi n/m2<D«SBrjsy83ft£#. «H1»BSW: 

[0 0 2 8] *«l8osafiJ»a«:*ji^r . xliiiEfttf V 
^at'i/>7 w ;i/Atc^s«€:ff^ur^JlfbxWEr^ 
#y 7'at'U>7 -/ ^Atc/JDX-rSC tkt, r3>f r >1f 
-*f-<D/jNSib©/c«)«:SfSb<SRfflSft*. COtl 

7^-^ A, ^iS, ft ffl, ft ~vir)l>m$:m 

ffiiSft4**s» * U < ffll^ft^o 
[0 0 2 9 ] *:»?BO[>XttEfaj^<y ^ofu>7 ^;l/A 

^*5iCf>r^>tr-A?S^ptf6ft^^ 4 «f«C»3£ 

[0030] ^Bjtc^di^r, ^JSfbxttErfi]^ y 

/□cDlBHr&O, <fc0»*O<«l. 2-15Q/D 
r*-2> 0 WaKffl^S-rfifii, 3R««©»*^»< 

/c, flffifiiff^*r fif 4 4^®}fitn^^f < ft 0 . 
©tt«fcR**!3»^. KfSKffl*C©ISB4-r*«Ctt % 
L<}3gffl$ft^o 

[0 0 3 1 ] *«Bj<DXWE^#y ^"n fu>^ ^;bA 
©*?«RODIt 0. 5-3CDfSHril^$ft4C4 
WSl/O. S66Cfif*O<«^fltK«0. 8-2© 
©fflr^^o *»M*c*5i>r3t*sa[4B. qKI«K>W 
3E«fi^fcWS^3»ift*<^»©^ar3E»3ftS. 

<ftiWH^*C**B^*5. 
[00 3 2] **|BCC*Jl»r«, ^®JgtxfiIR47fe^?g 
HODi#, R * O D < 1 5 (Q/D) CD^^OC^^C 
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<ao, H««c*ftfc«oTR#/hs <as#. r-o 
d Ta*>%^£«<oR©««:oD-ra 

(0033] r • od#*#< a4JXH±uT. mm& 
m tBO&z. toei*]* u 7'd t- u > ^ -/ Ji/ Ammommn. 
&m i » fc«> fc^#£n $ na i > c i 3&s* 

/c»£, JUf#*#< as. -bJU^fc-Jb-r &to%=i> 

/c, Hz;l/7 tr^M44[5l±S'&a^«>«:K»«:/jNS< U 

«c«3«effl<c»*«c^>»-&3& s *S. R • O 
D<5DcfcO#SlA»fBBttl 3Q/D«Tr^^o R-0 
D£C<Dcfc SaHSHfCTSfCtt* jgtKSffiOiftftBLfc*: 

[0 0 3 4 ] **W«c*«,>-C, — ttiHlnj* 'J 

#, #K«ffi3h4C£«a^. 
[ 0 0 3 5 ] >1f-tt±E*«<b^l*E 

[0 0 3 6 ] *|%9JCDa>f r >-y--©^«, UBS*. 

[0 0 3 7 ] *^0JcD-ttISffi]7}< y 7*a t»7^ ;l/ A 
*<k^Kfbr.ttEfa]#y^ntu>7-f 2 o 

17 ^;UAP-MC^9#Ao/c9, ^>f r >1^-^ 

«r. #* Ll»«SJR«f*»±E©f03&* 1 . 5 - 3 . 5 % 
S6*Cttl. 8-3%, 36fCtt2-2. 8% 

[0 0 3 8 ] f&feOT-Vv*** 1 <tmmmm**f 



(5) »BB^l 0-119126 

02 24#£«K:Etl3nr^«J:9<C8 5 , C«±©* 

8 b'CiiOftl^t^f ^>^K7AgKt+t^ h 

(D&f*#Ei«cas*\ j»ir»*3^a#< aorsfs. 

gfcfi£*<D- **Eft#y ^Pb'U>7 ^;UAB1 4 0*C 

«T<D«is#fis<*sg<t i 6 o •cwT©*i^Mf*a 
si#^rttEioj^T*sa/c«>«: - WEifi)^ y tr u 

>7 -f jl/A<tUT©5*tt**«o(D3WHItT > *o/c. # 
IfeHJOO-WEr^^y U>7 ^;l/ATBl 4 0—1 

5 0 T©«ttt£ffl5£{#SJE<t 16 0-165 •CCDUi^T^ 

8£{*iaK#* ziMiEr^^'J^Db'uv^ -r;i/A<b ur© 
*^^:#<a«5-rsfs. se>tc*i^ip]©«iPS:3'a-a*s 

6<D^iiaS« 1 5 0-16 0°Ct?2>Cti>m$h~C 

[0 0 3 9]*^^^, —ttEl^^y ^Pfl/> 
^ -f jbA*jJ:V^fll{b#y 7'ot»7 *;UA(Z>IS3> 

<Dj6B##Sb<, <fc*)#SL<«2. 5-2 0 urn, 
»^*f5, *fc^Kfb^F«:*ftftW«:J:47-/;UA©» 

30 ^ ^Asaus-r *c i^HJRtccao , 

/cO<D?if**s^s<a4/c*jf* u< ai>o 

[0 04 0] **KCC*Jl^ % — WEi^i^y ^Pt'U> 
y a ;UA«:flW3 3ti4Sz:#fflfliJtt«:ftn/c^ y f u 
>©«Ktt«tt«fc:«3e3fta<r»#. Wltt©A*6 1 
- 1 0 d 1 /g<DfSfflCD*>CDW$L/^o ^/c, 23 0 
U 2. 1 6k g»nStC*$wa^^h7P-U- 
Bttt©Ml*6, 2-5 g/1 0^©fcCD^Sfioi». ffi 

40 j^^«^»T-«»«r*»o»"r**ffia^*«SR«3n 

[o 0 4 l] ^y^PfuxDfi^iftScctoi^Tti, ^ 
«**ttfb*««:«!«£l/-cffli^ £>f«:jSDt^K: 

«J|g*S^^8*A«90*JIIBJfb«ft©***ft4 

ccbrtfar^, cti*$Kfttn&. *&w<D-mzfa 

tfV y'u b*U>y a ;UACDK^B3 0 p p mHK^S 
C<b3WfiF*l/<. J:9»*L<tt2 5ppmeTFT* 
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[0 04 2 ] **9!©rj|*wn# y :/p f ^ jua 
*$J:c«fe«fbiHlilBfii#U^atru>7 * jUAOSBBffl 

0. 0 2-0. 2*/m<DffifflJ&*#S0t>. *-C4B¥^ffl 
33fts**-rfif4i. 7 -/;l/A*aJiU/c»-&tcHlffl*cS 10 

[0 04 3 ] #^<D-?dlEefr 7*P fU>7^ JbA 

[0 04 4] cneotr, Mfbtt±#J©aKH*j«kc«B 

< i 4> 1 Stf^s 500 tLhoie^T-Mfflofc©^* 
ttti^wwen^^ M^«2, 6-^-t 

-^-p-^U^ (BHT : ^122 0. 
4)i£fc(Cl I 3, S-YVM+fr-Z. 4. 6~h 
yx (3, 5-^- t-^-4-tFD^>^ 

^>ir> (^7LK^^^^-ttSlrgano)Cl330: 30 
^17 7 5. 2) $/difF7^^ [^U>-3 
(3, 5-t>- b Kot^7a^) 

7'pm-M (WiLK^^^-f^-ttRlnia 
noxlOlO: ^-11 1 7 7. 7)f^iffit5Ci« 

*u>. cneBjfbWjhfflottd^riw. tfy^pb-u- 

>£fi*C*t l/T 0 . 03-111% (3 0 0-1 00 0 
Oppm) <D«H##SIA>. lfc*W«#d>ttl»<fc*JB 

©^y- Kr-> hcccfcaiBiaTrc&^p -;*>y«:j: 

KWSKteO. 2-0. 81i%t$)^ 0 
[0 04 5 ] *^0MLlMBA# y tr u> 7 
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[0 04 6] *§£W(D^>7 : >-V--~(D&mZ, 1 0 5 *C 
-C 1 0 0 l$HI<D£ttSEE© 1 . 2 - 1 . 3 f&©^S6«ff 

t a n ^#*»tff*4*^WS^aS ttW 

fu>^-fjuA, &iR{t=.«ieiqi#y^ci^u>7^ji/ 

[0 04 7] ST, # y b' islsUmtW fcHtStefitite 

l, AnttSHu aia^-r ju*-*as#/c«, 220 
- 3 2 0 -ccDse-cx y z>mm$m u 4 

0 — 8 b*C<D&.micmctltc d r + X7' 4 >^K^AtC# 

[0 04 8 ] C©*iffi7 ^ ;bA^-filf$Ut 

rttiaftliLftS. ii{*#ft<h *AS«*#i£ 

20-1 5 o'CCcftfcn/ca-jKciiLr^SRU, 

f^^^CD->- h£ 1 4 0°C-1 5 O'CCDSSCC^^JliE 
^*KWfcP-;WIB«:iiU g^ftte2-6{&CC$fcft 

m#9 9 y 7'Dt'l/>7^ ;bA 

tt, wmx 1 3 0 -c«t, ^fflsjg 1 4 0 •aaTrtt 

0 , 14 0 *C^M^. Sffi#i&fi4SgfflT* c 

liCm^X, 1 6 0-1 6 5 °CCDS^T'ifi^f^CC 5-10 
fflFfciIf#U ^"C*S^CC2 — 2 0%©5fh«*#^.o 
O, 1 5 0-1 6 O'CCD^gr^lH^Lr^^o 

[0 04 9 ] *0>«, 3S»*Jfc-rffi«:3JRINfeJII©*»tt 

[0050] ^nhntcv a n>j»*K2Mmmm(iC<te 
v b smicfcctc&mz, ffijEcomi&mcmm? 
&o cows? v v ^isf^-m^ 

ZftZtctb<D2V-)\'—tt<DmmV->\<t'?2>. CCD 

y-KKOWU, ««S:gt3>f>f 
[0 0 5 1 ] **93©— fMBl^I # y 
Ut, MM. W&l b- h^-;u&i*©ffll 

fii?ffii^4U"C. mtfcntCb- hV-;Hi7 5* 
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[0 05 2 } **?8*C*$WS1#ttffl©a'J5E*ffi. 

[0 05 3 ] ( 1 ) TAVZV + Uy-A <7-fV*** 
vmisfvZT, : I I ) 

59**6 0XaMT©aJt©n-^^*>"C2ttlB«lHl 
U #yyDtU>^CW8ftffiJS:K56rS. ^©f£l 3 

ox;r2B$pjjtggK«Ta. cti^eiiw (mg) © 10 

h>r+#iftfrb/d£ k 1 3 0*CC6H#PJItffie»L/* 
©»«ffi*r««PU ItW (rogr) *aflJ£U *S 

I I = (W'/W) x 1 00 (%) 
(2 ) T4V*Z*v v 
S^fco -s^nn^>^>te»JBU JEOLS1JN 
M-GX2 7 0*W*JBlr\ *»H«»B7. 9 3MH 
zTl 3C-NMR*«5Et/fc. Wfcttfc*'** MU© 20 
JBUI4jJ:tf^>*^ F#*<MW«:oi,>Ttt, T. Ha 
y a s h i 6 o /c^ffi [Polymer, 29, 1 
38-143 (1988) ] CCS^#. ^^JHft^O 
h il/Kl^l^T. mmmmmmt— ^£2 1 . 8 5 
5p pm£UT«tf~*©»«**Ttt^ b'-^HS* 

[0 0 5 4 ]ffl£«f£ : o-^^an^>-fef>(90wt 
50/^>-tf>- D 6 (10wt%) 

»J£fiS : 1 20-1 30 e C 30 

: 6 7. 9 3MHz 

: 10/isec (4 5* -rOl>*) 
JW^mOML^m : 7. 09 1 sec 
t*-** : 3 2K 

: 8 1 6 8 

(3)7 ^;UAjf<& 

*W +juy-^5SB*lt (J I S-B-7 5 03) ^ffl 

[0 0 5 5 ] ( 4 ) 40 
JIS K-6 7 8 8 tcSeor»JSL//c. 
[0 0 5 6 ] ( 5 ) ^HMff^tt 

[ 0 0 5 7 ] O : &K«ctf6**tt < 4IB#ft-K:» 

[0 05 8 ] x :*flS««:tf 6**4. 
[0 0 5 9] ( 6 ) KWlOXtt 



1$HT 10-119126 
12 

[0 0 6 0 ] O : P-JWC2^9*J38£LTl>«rlr». 
[ 0 0 6 1 ] x : D-JKC^7^#fe^UTl^. 
[0 0 6 2 ] ( 7 ) 3frS»aO D 
*^tS^it (^*^Xtfc*TR9 27) ^-f^ 
^-*Visualil//c<b*©aia»JK*»JSO, ^JUt? 

[0 0 6 3 ] ( 8 ) SlHffitnR 
SffilBJKit (^gfSfLL o res ta-FP) 

[0 0 6 4 ] (9) -fe;U7 b-Jb14 
^{^ttBSjtf l J7'Pt , U>7^ ;b A©£fl|{t*fr?c 

-f jl/AO»^B4 5 — 5 0 V/um) (DfgODitrJE^jES: 

[ 0 0 6 5 ] O : «fc Jl/A*Cj&&S*i*fc 

[0 06 6] x : ?LcDiE@^3mmi^±r7 -fJl/A(Djg 

[ 0 0 6 7 ] A : ±8BG>*IB! 
(10) t an£BKtR& 

i o 5wcmmztitc^i'-T>y-- : mi L %:. sbss 

«*> «5K»*E5Scffift«»CcSS»U. 6 0 V/mn© 

y ^ «*r«E2 5 o v raffle ufc. 

[0 0 6 8] 

[0 0 6 9 ] (XtKMl ) r-f V**?*v mis'rv 2 
* I I #9 8. 8%, ^"<>£ ? 

mmmm«9 9. 5%, 1 9 p p m 7'n t' 

(BHT) 0. 3%. fP^^X [y^U>-3 (3. 

**-H (irqanoxlOlO) 0. 5%*»ttll/fc 

^^¥Hi«tebt2 8 0 -CcDSKriglMU TS 
□£*>6^- htt«c»UJjfl0UU, 7 0 TOS^+t^ 
f--/>^F9A*c*firWwc»aiH{bl/fc. &^"C\ c 

<£h>- h£ 1 3 5'CT'^U ^It^US'COSg 

l 6 2 •cosa-cra^iPjK: 1 OfSSfaU ^l^"Cta^f°] 
(c8%©3fi«4#x.Sc*5e> 1 5 8-CT^MS^tT^l^4 

MmOJS*©zi*iiiiaifij# , J7 r otru>7 ov&Zfflc* 

2£>£3 0W • m i n/m2(DMS^gT^m c t 3 -Cr3n 



(8) 



13 



D:^fflHtC7Jl/5~3A£rogffi#6 
Q/DfcfeSJ:5K:35R*L/c. c<D7 a )\>J*<Dyt¥i&g. 
tel. 8Tfo-otc. C<D? < JUA£X 'J 9 h U ^13 
8 mm, *7-t?>*S 1 mmO&mity h JbA^rtt/c. 

[0 0 7 0 ] (Hifc#J2) Hifi^l iRI«K:ffifiJE L/C- 
S£E£ 1 0 W • m i n/m2£ LT, 3 8mN/m^* 



14 

nS^li L/c. 

AJK*«1f/jct». 3fr?36K#2 
f#/c. cn*fflW. ^Sb0U 
-?-£fi$RL/c. 
[0 07 1 ] <i0fc«3) SIMS 
ftS^©x*«ErS)# y b*L 

*f#/c */c. mmi&m* 1 1 

tc„ 

[0 0 7 2 ] 
[SI ] 
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< 6 Q/DCDT;U5~^ 

. o (Dimity a jua£ 

1 <£>4 1 mN/m<D&i 
1 . 2C7)£JHt:? < JUA 





1 I (%) 


n (%) 


(nN/ffl) 






(£>/□> 




R * OD 
(O/D) 




t a n 5 


3JM1 


9 8.8 


9 9. 5 


4 1 


O 


o 


6 


1. 8 


10.8 


O 


0.0 2 


*»Sfcl2 


IF 




38 


O 


o 


6 


2. 0 


1 2 


o 


0. 02 • 


3&0J3 


1/ 




4 1 


O 


o 


1 1 


1. 2 


1 S. 2 


o 


0. 04 




.9 8. 3 


9 8 


4 1 


X* 


o 


6 


1. 9 


11.4 


o 






9 9.8 


9 9.6 


3 2 


O 


X 


6 


2. 6 


15.6 


X 


%fl 


fcfc{8 3 


tf 


a 


0 


O 


X 


2.2 


0. 9 


19.8 


O 


0. 1 s 


tfcttffil4 


// 


a 


5 2 


X** 















* * » t> ttSMb I- i * ^ J? 



JJB JCttffl l - 3 <s>:i«i2fi* y f u > ? ^ >u a . 

^«^b#y^Dtu>7^ji/A4 3>f J >i^ 
-*w»piL/c»^fc, i o o^n»(Diis»x?o 

KSl4>|g«t>6n-r, t a n 8 b'hZtebOV&^lc. 
[0 07 3 ] (HMffll) 1 I #9 7. 8%, mmmm 
^9 8%, 1 9 p p m-CS»J 1 <h|aJ«<Z>tttfbl5& 

±»J*fi^£L/c#y^cifU>Jlfl-«:ffll\ * + 40 
>^K5AiaK*8 5^iL/cJ!aM*^JfeWl iRl«(D 
#&rx WElaj^ y :/P k'l/>7-i Jl/A, £J3Hb— ME 

/c. C<D^14*HL<S1 tc5*L/c. I I^^mmni 

t/9awftu a 1 oo«Fiaa«:tt« 

»*s«4Ln»/c. 1 tcm L/c. 

[0074] (Jt«w2, 3) mmrni tmrntcmmv 

/cr$AIBf6]!i< y 7 , ob , U>7^bA(cna ^ftm^li^ 



>)Alit6Q/n (Jt««2 ) i22 Q/D (Jt«« 
3) <D&m4trJimft#V ?V t*L>^ ^UAira:^ 
*?iSt«^n2. 6c0. 9 
1*1 L< ^14*311 fc^L/t. J£«012©— 

iM4< , ;7 , Db , i/>7 -f )iM*m&i&&&m<, &mit 

— «ii3r«3#y 7'Pt'u>7 ^;UAco-fe;u^ b-;M44>S£ 
•otckCDtte^tc. ^/c^>f r >1/-^t> 1 0 0B#F5 
^^/cr^®L/c. ib««3 «iiB[p]# y fU> 
7 ^ ;ua fclKJf^14^M< , ^^t-Wiffii^^ y b* 
L>(D^ffiJ55iffi^*^^/c*tCR • OD^^B^CO® 

#</j:0, 2 5BtrarKSL/c„ 

[0075] ( imm 4 ) mmm 1 i raatcsgK l/c- 

?ffift#y 7'nfl/>7 ^;1/A^C6 0 W • m i n/m2 
O^D^^m^Ji^SgL, ^51^3^5 2mN/miL 

d<y 7 , pfi/>7 -fji/A%?# <k5ii/fc^ 

"t>B5L, SR^OJJDXttS'&to^/c. 
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